Expression of coxsackievirus and adenovirus receptor (CAR)-Fc fusion protein in Pichia pastoris and characterization of its anti-coxsackievirus activity.
Coxsackievirus and adenovirus receptors (CARs) are the common cellular receptors which mediate coxsackievirus or adenovirus infection. Receptor trap therapy, which uses soluble viral receptors to block the attachment and internalization of virus, has been developed for the inhibition of virus infection. In this study, we have constructed a pPIC3.5K/CAR-Fc expression plasmid for the economical and scale-up production of CAR-Fc fusion protein in Pichia pastoris. The coding sequence of the fusion protein was optimized according to the host codon usage bias. The amount of the CAR-Fc protein to total cell protein was up to 10% by 1% methanol induction for 96h and the purity was up to 96% after protein purification. Next, the virus pull-down assay demonstrated the binding activity of the CAR-Fc to coxsackievirus. The analyses of MTT assay, immunofluorescence staining and quantitative real-time PCR after virus neutralization assay revealed that CAR-Fc could significantly block coxsackievirus B3 infection in vitro. In coxsackievirus B3 infected mouse models, CAR-Fc treatment reduced mortality, myocardial edema, viral loads and inflammation, suggesting the significant virus blocking effect in vivo. Our results indicated that the P. pastoris expression system could be used to produce large quantities of bioactive CAR-Fc for further clinical purpose.